CHAPTER XIII.
PART I.
THE   DETERMINATION   OF   URANIUM   IN   FERRO-URANIUM,
CARNOTITE ORE AND MIXTURES OF IRON, VANADIUM,
URANIUM AND ALUMINUM.
THE determination of uranium in ores and ferro-alloys is usually complicated by the presence of vanadium and aluminum. The writer has encountered so-called ferro-uranium containing as much as from 15 to 20 per cent of aluminum in several instances. Vanadium was always present from 2 or 3 per cent to as high as 28 per cent.
The scheme of titrating the uranium and vanadium together by reducing both elements in sulphuric acid solution with aluminum was tried as recommended by some writers. In this method the total amount of the permanganate standard required to reoxidize both elements so as to produce a slight permanent pink color is noted. Then the vanadium, alone, is reduced, this time to V204 only, by adding an excess of sulphurous acid (802) and boiling off the excess of the latter. The vanadium is then oxidized back until a slight permanent pink is again obtained. The number of c.c. of the KMnO4 required in this second titration is multiplied by three and deducted from the amount of the permanganate used in the first titration. The remainder is multiplied by the uranium value of the permanganate, thus obtaining the uranium. In the writer's hands the results were discordant whether the reduction was accomplished by aluminum or zinc. The more vanadium present the worse disagreements, and the less vanadium, the more nearly the true uranium was obtained. With uranium, alorie, the reduction with permanganate is entirely satisfactory.
During these experiments the writer tried hydrogen sulphide
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